1. Introduction {#s0005}
===============

Recent data suggests that approximately 38.8 million people are living with HIV worldwide and an estimated 1.2 million deaths have been attributed to HIV in 2015 ([@b0100]). The first case of HIV infection in Saudi Arabia was reported in 1984 ([@b0025]) and the cases have been rising steadily until 2006 followed by which the increasing rates have stabilised ([@b0130]). The cumulative number of cases by 2009 in Saudi Arabia was 15,213 as reported by the Ministry of Health, Saudi Arabia ([@b0035]). Although the prevalence of HIV in Saudi Arabia and other nations of the Eastern Mediterranean region is considered to be among the lowest rates globally (0.02%), ([@b0020]) the actual prevalence can be more than that because of the reporting in the Middle East being slow due to social, cultural, taboo and religious factors ([@b0130]). A study using the premarital screening data from January to May 2008 found that the prevalence of HIV infection is 0.03% ([@b0040]). Premarital screening for HIV has been made mandatory since 2008 as a pre requisite for getting a marriage certificate in Saudi Arabia ([@b0030]). Epidemiological data on the prevalence of HIV infection in Saudi mostly comes from small prevalence surveys and mandatory screening, there are no population wide studies ([@b0155]). Also, HIV prevalence data in most at-risk groups are still not available from Saudi Arabia and other countries in the Middle East ([@b0070]).

The possibility of exposure to blood borne pathogens like Hepatitis B (HBV), Hepatitis C (HCV) and HIV put health care workers at high risk ([@b0055], [@b0075], [@b0160]). Similarly, patients are at risk of transmission from health care workers but this risk is considered to be extremely low according to the available literature ([@b0055]). In particular, dental care professionals are also exposed to a wide range of infectious pathogens like HIV, HBV, Herpes B virus, HBC virus and many others while performing dental procedures ([@b0125]). However, the risk of contracting HIV through needle stick or cut exposure is extremely low (0.3%) as 99.7% of the exposures to HIV contaminated blood do not cause infection ([@b0105]). Therefore, the occupational risk of acquiring HIV/AIDS among dental care providers is low but they are at ten folds greater risk than other individuals for becoming carriers of HBV ([@b0150]).

The bachelors programme in Dentistry at Jazan University is a six year course which is structured as 12 semesters. Students are introduced to dental clinics in 4th year and are taught about viral infections including HIV/AIDS during the third year of dentistry in general and oral pathology. It's only in the 4th year, students are taught about the management of HIV/AIDS patients in dental practice under the subject "oral medicine and diagnostic sciences". Dental professionals including dental students should realize that they are ethically liable to treat their patients' with HIV/AIDS. However, they should have adequate knowledge of HIV related transmission and positive attitudes in order to deliver their responsibility of treating patients with HIV/AIDS. It is important to assess the knowledge and attitudes of dental students which helps in understanding their preparedness for treating HIV/AIDS patients and if any modifications have to be incorporated into the dental curriculum to instil positive attitudes in dental students. Thus, the current study evaluated the knowledge and attitudes of dental students at Jazan University, Saudi Arabia. In addition, we compared the differences in HIV/AIDS related knowledge and attitudes between the genders and years of study.

2. Materials and methods {#s0010}
========================

2.1. Subjects {#s0015}
-------------

The target population for the present cross-sectional questionnaire survey were second to fourth year dental students at College of Dentistry, Jazan University. All the students present on the days of the survey were requested to participate. No attempt was done to contact those students who were absent on those days and there were no follow-ups done. The participation of the students was voluntary and no incentive was provided to the respondents. Written informed consent was obtained from each participating student and the study protocol was approved by Institutional Research Ethics Committee.

2.2. Data collection {#s0020}
--------------------

A self-administered, pre-coded, and closed ended questionnaire was used for the present study which was conducted in August 2012. The first part of the questionnaire was used to collect information on gender and year of study while the later part consisted of closed ended questions related to the knowledge and attitudes towards HIV/AIDS. The questionnaire was distributed to dental students at the end of their lectures and were explained the reason for conducting the study.

2.3. Survey instrument {#s0025}
----------------------

The questionnaire consisted of two parts. The first part collected information on gender and year of study. The second part consisted of 27 questions regarding the knowledge and attitudes of dental students towards HIV/AIDS which were adopted from previous surveys that was conducted among Iranian and US dental students ([@b0150], [@b0145]). The first twelve closed ended questions were related to knowledge of HIV infection, transmission patterns, and opinions about adequacy of their own knowledge. The answer for knowledge questions was either "agree" or "disagree." A score of 2 was given for correct answer and a zero for the wrong. Hence, a student's total score ranged from 0 to 24. In the later part of the questionnaire, thirteen questions addressed attitudes towards HIV/AIDS patients, attitudes in treating HIV/AIDS positive patients and ability in treating HIV/AIDS patients. The answer to each question about attitudes was rated on a five-point Likert scale (strongly agree, agree, neutral, disagree, and strongly disagree). For positive attitudes, a score of 5 was given to the response 'strongly agree' and a score of 1 was given to "strongly disagree" while a score of 5 was given to the response 'strongly disagree' and a score of 1 was given to "strongly agree" for the negative attitudes. Thus the total score for attitudes ranged from 13 to 65. The questionnaire was found to be valid in the previous studies ([@b0150], [@b0145]). However, it was pilot tested for content validity on a convenience sample of 20 dental students. Few questions were deleted as they seemed unsuitable. One knowledge related statement "The specificity of the HIV tests is 100%" and one section on specific oral manifestations related to HIV has been deleted from the original questionnaire as the student population in the present study were in beginning years of dental curriculum and were unsure about these questions. In addition, two more knowledge related statements "Dental workers can act as intermediary for transmission of HIV" and "Now AIDS is the most important health problem in the world" were deleted as they were reported to be similar to other knowledge related questions and inappropriate by most of the interviewed subjects. Four items on HIV/AIDS related attitudes were also deleted. Slight modifications in wordings were done for few statements.

2.4. Statistical analysis {#s0030}
-------------------------

SPSS (IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp) was used for statistical analysis. Descriptive variables like frequencies and means were used to describe the knowledge and attitudes towards HIV/AIDS patients. Unpaired '*t*' test and One way ANOVA were used to compare the significance of difference in mean knowledge and attitude scores between the genders and years of study respectively.

3. Results {#s0035}
==========

Questionnaires were distributed to 236 dental students, of which a total of 208 subjects accepted to participate with a response rate of 88.1%. More than half the subjects were males (55.1%) and students belonging to the third year of dental education contributed to 35% of the total study population. [Table 1](#t0005){ref-type="table"} shows that males had significantly greater HIV related knowledge and attitudes than females. When HIV related knowledge and attitudes was compared between the students in various years of study ([Table 1](#t0005){ref-type="table"}), both knowledge and attitudes differed significantly between the years of study with students belonging to 4th year reporting greater knowledge and positive attitudes than students in 3rd or 2nd years.Table 1Dental students' knowledge and attitudes in relation to gender and year of study.n (%)KnowledgeP valueAttitudesP valueMeanSDMeanSD*Gender*[a](#tblfn1){ref-type="table-fn"}Males116 (55.8)15.872.890.00342.096.230.05Females92 (44.2)13.634.3340.575.01  *Year of study*[b](#tblfn2){ref-type="table-fn"}2nd year70 (33.6)14.004.140.0540.373.160.0013rd year73 (35.1)14.563.6040.806.484th year65 (31.3)16.43.0843.076.77Total20814.873.7641.415.76[^1][^2]

[Table 2](#t0010){ref-type="table"} demonstrates that most of the students (93%) knew "HIV patients can infect dental workers" and 14% were unaware of the fact that AIDS patients can be diagnosed with oral manifestations. It was noted that 80% and 88% of the participants agreed with the statements "Needle stick injury during dental treatment can transmit HIV" and "Medical staff are more prone for cross-infection" respectively. Less than half of the participants knew about the diagnostic tests of HIV. More than half of the students believed that saliva is a vehicle for AIDS transmission (57%). More than half the participants believed that all sterilisation methods can kill HIV and the sterilisation methods used for HBV are effective on HIV.Table 2Responses of dental students of Jazan University to HIV related knowledge statements.Knowledge statementAgreeDisagreeHIV/AIDS patients can infect dental workers194(93.3)[a](#tblfn3){ref-type="table-fn"}14(6.7)HIV/AIDS patients can be diagnosed with oral manifestations179(86.1)[a](#tblfn3){ref-type="table-fn"}29(13.9)Needle stick injury during dental treatment can transmit HIV183(88.0)[a](#tblfn3){ref-type="table-fn"}25(12.0)Hepatitis B is more communicable than HIV/AIDS157(75.5)[a](#tblfn3){ref-type="table-fn"}51(24.5)Medical staff are more prone for cross-infection167(80.3)[a](#tblfn3){ref-type="table-fn"}41(19.7)The negative HIV tests surely indicate that the persons are free of viruses89(42.8)119(57.2)[a](#tblfn3){ref-type="table-fn"}Western blot is a definite test for HIV/AIDS diagnosis97(46.6)[a](#tblfn3){ref-type="table-fn"}111(53.4)ELISA is a screening test for HIV infection92(44.2)[a](#tblfn3){ref-type="table-fn"}116(55.8)Saliva can be a vehicle for the transmission of AIDS118(56.7)90(43.3)[a](#tblfn3){ref-type="table-fn"}Infection control methods for Hepatitis B provide adequate protection against the transmission of HIV121(58.2)[a](#tblfn3){ref-type="table-fn"}87(41.8)There is a lot of HIV in the saliva of HIV/AIDS patients117(56.3)91(43.8)[a](#tblfn3){ref-type="table-fn"}All sterilisation methods have cidal effects against HIV83(39.9)125(60.1)[a](#tblfn3){ref-type="table-fn"}[^3]

As presented in [Table 3](#t0015){ref-type="table"}, it was surprising to note that only a quarter of the study population (28.9%) disagreed with the statement "Treatment of HIV/AIDS patients' means wasting national resources" but 74% subjects believed that community health can be improved by supporting HIV patients. Not all the subjects (71%) considered dental patients as potentially infectious for HIV. Approximately, a fifth (19%) of the participants believed that HIV patients should be treated in a separate ward and 15% students agreed to the statement "If I know that my friend has HIV infection, I end the friendship". More than one-third of the subjects (43%) agreed that they are morally responsible and are willing to treat (45%) patients with HIV/AIDS. Less than half the subjects (47.6%) were confident on their ability to safely treat HIV patients and only 28.8% of the study population believed that their knowledge about infection control is enough to treat HIV patients. One third of the study population (32%) reported that they would not do CPR on patients if required.Table 3HIV/AIDS related attitudes of dental students of Jazan University.Attitude statementStrongly agreeAgreeNeutralDisagreeStrongly disagreeTreatment of HIV/AIDS patients means wasting national resources[a](#tblfn4){ref-type="table-fn"}25(12.0)73(35.1)50(24.0)31(17.8)23(11.1)All dental patients should be considered potentially infectious70(37.7)69(33.2)48(23.1)13(6.3)8(3.9)If I know that my friend has HIV infection, I end the friendship[a](#tblfn4){ref-type="table-fn"}6(2.9)27(13.0)42(20.2)54(26.0)79(38.0)Supporting HIV/AIDS patients improves community health42(20.2)112(53.8)31(14.9)22(10.6)1(0.5)HIV/AIDS patients should be treated at a separate ward[a](#tblfn4){ref-type="table-fn"}15(17.2)24(11.5)59(28.4)67(32.2)43(20.7)I am morally responsible to treat HIV/AIDS patients22(10.6)67(33.2)35(16.8)69(33.2)15(7.2)HIV/AIDS patients can live with others in the same place42 (20.2)43(20.7)42(20.2)60(28.8)21(10.1)I am not obliged to treat HIV/AIDS patients[a](#tblfn4){ref-type="table-fn"}10 (4.8)34(16.3)55(26.4)80(38.5)29(13.9)HIV/AIDS patients can lead a normal life33 (15.9)51(24.5)49(23.6)66(31.7)9(4.3)I can safely treat HIV/AIDS patients37 (17.8)62(29.8)56(26.9)28(13.5)25(12.0)I will treat HIV/AIDS patients28 (13.5)66(31.7)56(26.9)41(19.7)17(8.2)My knowledge about infection control is enough to treat HIV/AIDS patients30 (14.4)30(14.4)57(27.4)71(34.1)20(9.6)I will perform CPR if HIV/AIDS patients need it30 (14.4)59(28.4)53(25.5)39(18.8)27(13.0)[^4]

4. Discussion {#s0040}
=============

The present study intended to evaluate the knowledge and attitudes towards HIV/AIDS among dental students. The questionnaire used in this survey has been adopted from a previous survey ([@b0145]) that was conducted among dental students of Iran which has been widely used in many previous surveys ([@b0035], [@b0150], [@b0145], [@b0115], [@b0010]). The statement "Dentists with HIV/AIDS should not be allowed to treat patients" has been deleted from the questionnaire as there is still no consensus if HIV infected health care workers should be allowed to treat patients. For instance, the recent Society for Healthcare Epidemiology of America (SHEA) guidelines recommend that those providers with HIV burden of more than 5 × 10^2^ GE/ml should not be allowed to perform category III activities (those associated with risk of transmission from provider to patient) which include general surgical procedures ([@b0110]). Although CDC recommends voluntary HIV screening of all patients between 13 and 64 years of age, the question "A blood test should be taken for diagnosis of HIV infection in all dental patients" has also been deleted as it is limited by the clause that patient is free to decline testing ([@b0165]). Two more statements on "I worry about being infected with HIV by my patients" and "It is my right to know if my patients are infected by HIV" were also deleted whose responses cannot be definitively categorised as positive or negative attitudes. There were two questions in the questionnaire regarding the knowledge about risk of transmission of HIV through aerosols and CPR. The risk of transmission through aerosols is very unlikely as it requires the presence of infected HIV in the aerosols and the deposition of sufficient number of HIV organisms on mucous membranes of the susceptible host ([@b0060]). Also, the level of risk for transmission of HIV through CPR is very low and calculated as about one per million resuscitations in the highest risk group ([@b0065]). A position statement from Heart and Stroke Foundation of Canada suggests "the value of CPR outweighs the small, theoretical risk of disease transmission" ([@b0085]). Although there is no evidence of any cases, the risk of transmission of HIV through CPR and aerosols is theoretically possible and therefore, the data related to these questions is not presented.

It was encouraging to observe that majority of the students agreed to general statements like "HIV/AIDS patients can infect dental workers", "AIDS can be diagnosed with oral manifestations" and "Needle stick injury during dental treatment can transmit HIV". The proportion of students agreeing to these statements in our study is comparable to a survey on dental students in another University of Saudi Arabia ([@b0035]). However, recent studies from India ([@b0010], [@b0095]) and Iran ([@b0145]) have reported greater percentages of dental students agreeing to these statements.

Moreover, less than half of the participants knew about the diagnostic tests and sterilisation methods for HIV. These differences can be attributed to the difference in dental curriculum in different contexts. For example, topics related to HIV like dental management of HIV patients, prevention of cross infection and examination of patients for oral viral manifestations are dealt in the second semester of 4th year at college of dentistry of Jazan University. Although our study population comprised 4th year students, they were in first semester of 4th year. Apart from the limited exposure of 2nd to 4th year dental students to HIV related information in their curriculum, a previous study from Saudi have suggested that the role of health education materials in spreading the knowledge related to HIV/AIDS is also scarce ([@b0025]).

More than half of the students believed that saliva is a vehicle for AIDS transmission (57%). This could be attributed to the difference of opinion and information in literature on the transmissibility of HIV via salivary route. Transmission of HIV from saliva is considered to be a rare event as the saliva in infected patients usually contains only non-infectious constituents of HIV ([@b0045]).

Although the present guidelines in most of the countries state that all the dentists are morally responsible to treat HIV patients ([@b0080], [@b0140]), dental patients are to be considered as potentially infectious ([@b0005]) and that HIV patients are not to be treated in separate wards ([@b0050]), not all the participants agreed with these statements. One in five students in our study thought that HIV/AIDS patients should be treated in a separate ward while approximately four-fifths of the dental and oral hygiene students in South Africa felt that HIV/AIDS patients should be treated at any dental facility with same respect and dignity as other patients ([@b0090]). The proportion of our study subjects who expressed their willingness to treat HIV patients (45%) is comparable to 41.3% that has been observed among dental students of King Khalid University of Saudi Arabia ([@b0035]). However, studies from other regions of the world reported greater proportions of dental students willing to treat HIV patients ([@b0150], [@b0095], [@b0120]). Negative attitudes towards HIV patients in this study population is in accordance with previous studies among health care workers where very few subjects reported of 'being in friendship with a friend who has AIDS ([@b0015]) and 'accepting individuals with AIDS at work' ([@b0025]).

Male students reported significantly better attitudes towards HIV/AIDS patients than female students; this is in contrast with a study that was conducted in US ([@b0150]) which is culturally different from Saudi Arabia. However, gender differences with males presenting better HIV related knowledge has been observed in a past study on Saudi health care workers ([@b0015]). The results indicated that students\' knowledge and attitudes on HIV/AIDS increased as the year of study progressed. Correlation between the year of study and knowledge was observed in previous studies ([@b0145], [@b0010], [@b0090]). The reason for this might be due to the fact that the students in the later years have greater exposure to information on HIV/AIDS through the courses they attend as part of their curriculum. Positive correlation between HIV related knowledge and attitudes has also been previously reported in the literature ([@b0145]). One of the limitations of this study is that the results might not be representative to all the dental students of Saudi Arabia as the sampling frame was limited to only one dental college.

5. Conclusions {#s0045}
==============

In general, HIV/AIDS related knowledge and attitudes in dental students of Jazan University are comparable to other studies from Saudi but are poor when compared to other countries. More males and 4th year dental students reported better HIV related knowledge as well as attitudes when compared to females and students in the 2nd or 3rd years. The curriculum at Jazan University has been constantly evolving since the inception of the college of dentistry in 2009. Further, response rate of greater than 80% demonstrates that most of the students are interested in knowing about HIV/AIDS. There is a need to incorporate information related to management of HIV/AIDS in dental practice during the initial years of the curriculum itself to make them competent enough to manage these patients when they start attending clinics in 4th year.
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[^1]: Unpaired '*t*' test.

[^2]: One way ANOVA.

[^3]: Correct response to the statement.

[^4]: Statements that were reversely scored (i.e., strongly agree -- 1....strongly disagree -- 5).
